Ultrastructural observations of human and mouse oocytes treated with cryopreservatives.
The effects of the cryopreservative agents dimethylsulfoxide (DMSO) and propanediol (PROH) on mature human and mature mouse oocytes have been examined with transmission electron microscopy. Treatment of CD-1 mouse oocytes and human preovulatory oocytes in a stepwise manner with either DMSO or PROH up to 1.5 M appears to trigger the exocytosis of 70-80% of the cortical granules in all oocytes. Successive stages in premature dehiscence, including a loss in granule electron density, fusion of the granule-limiting membrane with the oolemma, and extrusion of the cortical granule core into the perivitelline space, have been observed in all human oocytes studied. In addition, all human DMSO- and PROH-treated oocytes exhibited crypt-like invaginations and clusters of endocytic vesicles that subtend the oolemma. The presence of these crypts and pinocytotic vesicles in treated oocytes may suggest a mechanism for the retrieval of cortical granule membrane that is inserted into the original plasmalemma during exocytosis. The paucity of cortical granules in treated mouse and human oocytes as it potentially relates to an impaired ability to elicit the cortical reaction at fertilization is discussed.